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INTRODUCTION. 

The present teiidenoy in beokoci>iug is decidedly toward tlio i>ro- 
diictiou of extracted honoy rather than <if comb honey. The roccnt 
activity among b6c^kcoj>ors toward speciaUzation, wliicli necessitates 
tlio esfiablisliing of out-apiai-ies, and the rai>idly inci'casing doinaud 
for extracted honey are among tl\G factors bringing about this condi- 
tion. Enormous quantities of honey are now usetl for manufacturing 
purpoeoB, and this demand is, of course, solely for extracted lionoy. 

If the general pubUc finally becomes convinced of the purity and 
wholesomcnoss of extracted honey, this "will beeoiuo a staple article of 
food. Comb honey to command the higher j^rico — proportionate to 
the greater cost of production must justify the extra cost to the 
consumer by its finer appearaneo. The consumer of extracted honoy 
is not concerned as to the straightness or fmish of the combs in which 
it was originally stored, but by virtue of its appearance th«ro will 
probably always be a good demand for the iint^t grado of comb 
hijney wlier« appearance is t4io chief consideration. Preeernt t«inden- 
cies therefore emphasize the desirabiUty of produeiiig eotnb honoy 
of the most attractive appearance possible. 

Well-filled sections of comb honey with doli<'-ate white comb and per- 
fect cappings are obtainable oiUy during a rapid honey flow of sufficient 
duration to insure their eomplotioii. Tho prodiiction of comb honey, 
the appearance of which is sufficient to justify its extra cost, requires 
a combination of conditions that are pecuUar to rather limi^.ed areas, 
outside of which the beekeeper will find it decidedly advantageous to 
l>pod;uoe extracted hoi\ey. 

Comb-honey production should not bo attempt«d in localities wllfere 
the honey flow ia v#ry sio-w or intermittent, where the character ef 
tho honey is ^eli that it granulates quickly in the comb whilo it is 
on tho market, where the honoy is dark or "off color," or whore honej^ 
from various sources are mixed if these different sources produce 
honey of different colors and flavors. Ijocal market conditions may 
of course in some instances bo such as to make it soom advisable to 
produce comb lionoy in limited quantities in a locality that is not well 
suited to comb-honoy production, but tho beekeeper who produeos 
comb honey for the general market should first bo sure that his is a 
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coinb-lion«y locality. Even iu the host localities during au occa- 
sional season conditions are such that it is not possible to produce 
comb honey of lino appearance. Some conib-honey specialists find 
it profitable to provide an equipment for extracted honey for such 
an •mcrgoncy. In some cases comb honey is produced only during 
the height of the season, when eondiUons ar« most favorable, extract- 
ing supers being used both at the beginning and close of the honey 
flow. 

While the professional bookoopor ia thus curtaiUng the production 
of indifferent grades of coinb honey, bee diseases are rapidly elimi- 
nating the careless producers. From the present indications, there- 
fore, it would soem certain that there must bo a gradual elimination 
from the markets of all inferior and indifferent comb honey — grades 
that must compete directly with extracted honey. This shoidd mark 
a new era in the production of tho beat grades of comb honey in tho 
localities that are peculiarly adapted to comb-honey production. 
The beekeeper who is thus favorably located will do well to consider 
the possibilities of future market conditions for a fancy grade of comb 
honey. 

Tho following discussion is necessarily but a brief outUiic of modern 
apparatus and motho<ls and of course can not in any sense take the 
place of tho broad experience necessary in profitable comb-honey 
pi-oduction. It is assumed that tho reader is more or less familiar 
with tho more general phases of beekeeping. (See Farmers' Bulletin 
No. 447. This bulletin also contains a complete list of publications 
of the Department of AgrlcultulBftg^^lipkeeping.) 

APPARATUS FOR COMB-HONEY PRODUCTION. 

Shop and Honey House. 

A building containing storage space for apparatus, a well-lighted and 
ventilated workshop as well as a honey room, is a necessity in comb- 
honcy production. The arrangement and location of the shop and 
honey house will depend upon local conditions and circumstances. 
Tho usual mistake is in constructing those too small. In the North 
the shop and honey house is usually built over the wintering reposi- 
tory or collar. Since rats or mico would do groat dainago to tho con- 
tents of such a storehouse, the construction should be such as to 
exclude them. If a concrete foundation is used and the sills are 
embedded in a layer of "green" mortar, no trouble of this kind 
should bo experienced. If a series of out-apiarics aro operated for 
comb honey, the supers, extra hives, otc, are usually kept in ono 
building located near the homo of the beekeeper. This serves as a 
central station and storeliouse, the supplies being hauled to and from 
tho apiaries as needed. This building may be supplementied by a 
tat 
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veiy small building at each apiary, tJimigh in comb-honey production 
this is not I'cally n»ce«eary. 

The honey room should be so locaJed tlmt it will receiv* the heat 
from th« sun, preferably an upstitils room immediately under Wio 
roof. Wlien so located a amkW hand elevator should be instarllcd for 
taking the honey up and down. The room should be papered or 
ceiled inside to keep out insects and to permit fumigation if necessary 
and should contain facilities for artificially heating in case continued 
damp or freezing weather should occur before the honey is marketed. 
The honey room should be provided with ample floor support for the 
great weight that may bo placed upon it. 

Hives. 

A beehive must servo the dual purpose of being a homo for a colony 
of bees and at the same time a tool for the beekeeper. Its main 
requirements are along the line of its adaptation to the various manij)- 
i»l**ion» of tho ajaary in so fai- as these do not materially interfere 
with the protection and comfort it affords tho colony of bwae. Since 
rapid manipulation is greatly facilitated by simple and uniform 
apparatus, one of the fundamental requirements of tho equipment in 
hives is that they be of the same style and size, with all parts exactly 
alike and interchai^eable throughout tho aipiary. While the hives 
and cqiiipmont should bo as simple and inexpensive as possible, con- 
sistent with their various functions, a clxcap and poorly constructed 
beehive is, all things considered, an expensive piece of apparatus. 

In this country tho Ijangstroth (or L) frame (OJ by 17f inches) 
(fig. 1) is the standard frame and throughout this paper frames of 
brood will be djsciMBcd in terras of this siz« of frame. The advanta^^es 
of stftiKhtrd frames and hives are so great that tho beekeeper can not 
afford to ignore them for the sake of some slight advantage of another 
size. 

There is, however, a wide difference of opinion as to the number of 
frames that should be used in a single hive body. Tho wide variation 
in tho building up of colonies previous to the honey flow in different 
localities and seasons, tho race of bees, and the skill of the beekeeper 
are all factors entering into this problem, which make it improbable 
that beekeepers will ever fully agree on this point. The races that 
buUd up more rapidly in the spring ai-e, of course, other things being 
equal, able to use to advantage a larger brood chamber than the races 
that are more conservative in brood rearing. It is also noticeable 
that witliin eertain limits as the beekeeper's skill in building up his 
colonies for the ftow increases, so the size of the brood chamber 
best adapted to his purj)Oee increases. In other words, whUe the 
careful and skUlful beekeeper may succeed in having large brood 
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chambci's well filled with brood at the beginning of the honoy (low, 
the less skillful boekccpcr untler similar conditions may bo doing well 
to flpproximato this condition with a much smaller brood chamber. 
For comVi-honoy j>roduction the brood chamber should be of such 
a size that by proper management it may be well filled with brood 
nt the b^inning of the hon«y flow, so that the brood and surjilus 

apartments maybe definitely 
scp arated . A brood ch ambar 
may be considered too large 
if by proper management it 
is not on an average fairly 
well tilled with brood at the 
beginning of the honey flow, 
and too small if it provides an 
average of less room than tlio 
colony is able to occupy -w-ith 
brood previous to the honey 
flow. Unless the beekeeper 
practices feeding, a brood 
chamber that does not con- 
t An sufTicient room for both 
winter stores and brood rear-^ 
ing during late summer and 
autumn maj' also be consid- 
ered too fimnll. It may he 
well to note that by this 
standard if the brood cham-, 
bcr so«ms to bo too large tho 
fault may li« jn the manag»- 
ment duriag the previous SHi- 
tumn, wint«r, or sjiriiBg.r > Of 
course the brood *l<^!»h«r 
that is barely largo enough 
for one colony will bo too 
largo for another in the same 
apiary or the character of the 
season may bo such that all 
brood obftmb«^ may be too largo for best results one season and too 
small the next, so an avorago must bo sou-ht Wliilc by manipula- 
tion good results may be secured by tlio m-. of any of tho sizes in 
common use, any great departure in either direr tion from tho size 
best suited to conditions of a given locality neceesitatcs an excessive 
ineroaso in labor to give best results. There is at the present time 
SB* 
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a strong tendency toward tli« use of th« 10-frame liive body as a 
medium-sized brood chamber wliiah may be used as a unit of a larger 
elastie brood chamber when necessary. 

The comb-honey producer is moro exacting as to certain details of 
construction of hives than is the producer of extracted honey since 
it is moro necessary for him to handle individual brood frames during 
tlio honey flow. The spaces * above and between the top bars of the 
brood frames must be accurate or they will be bridged with burr and 
braoe combs and th«se filled with honey. Burr and brace combs 
mftk* the removal and readjustment of tiie super and the manipula- 
tion of frames a slow and disagreeable task, to say nothing of the waste 
of material, which should have been plac@<l in the sections in tlie begin- 
ning. The use of the slatted honey board (fig. 2), while preventing 
brace combs between itself and the 
super, does not prevent the building 
of burr and brace combs between 
and above the top bars of tlio 
frames. This trouble is largely 
eliminated by proper spacing. Most 
hive manufacturers are at present 
making the top bars of the brood 
fram«s of svich a width that the 
spaces between them is from one- 
fourth to five-sixteenths inch with 
tlie same spacing above them. The 
difficulty, however, is in maintain- 
ing this spacing with any great 
degree of accuracy. Self-spacing 
frames^ are a partial solution of 
this ditHculty. In some localities, 
however, the ordinary self-spacing 
frames are so badly propolized as to rendaH.* their removal from thaB 
brood chamber diflieult as well as mateiially to interfere with tli# 
l>roper spacing. The advantages of such frames are then nullified, 
while their disadvantages are retained or even intensified. In such 
localities metal spacers having but small surfaces of contact are some- 
times used. Some beekeepers prefer omitting the spacers entirely. 
However, some of the diflieulties arising from the use of self-spacing 
frames are the result of c ar#leissness oji the part of tli« operator in 

■ A boe space, or tliat space In whlcli bees are least Inclined to put comb or propolis. Is perhapa a scant 
one-fourth Inch- In hive ccmfltructlou ono-fourth or flv«-Blxteenths Inch is usually used. 

< Those are so constructed that the end bars are one-fourth or flve-elxteenths Inch wider than the top 
bars throughout a portion of their length or furnished with projections of metal fitted to the edges of th© 
Imroo. In either case the ftdju«tment is such that wbes Jfee frames Me crewdcd together la the bive the 
•paces between the top bara will be eorreet. 

S6026**— Bull. 503— 17 2 
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not crowding the frames togetlicr properly when closing the luve after 
having handled tli» frames. 

SECTIONAI- HIVES. 

The seetional hrve in whieh the bi'ood chamber is composed of two 
or more shallow hive bodies, making it horizontally divisible, offers 
some advantages, ospeoially to the comb-honey specialist. Most of 
the ordinary manipulations can be performed readily with such hives 
without removing the frames. One of their greatest advantages in 
comb-houey production is the rapidity with wliich the apiarist can 
examine the colonies for queen cells it natural swarming is to bo 
controlled by manipulation. They are also very elastic, the units or 
sections usiially being of 5-Ij frame capacity, permitting a brood- 
chamber capacity of 5 or any multiple of 5-L frames. Among the 
disatlvantages of these hives are the extra cost owing to the greatei* 
niimbor of parts necessary in their construction and the difficulty 
in maintaining proper spacing without the use of top bars e*i the 
frames heavier than would seem adviajiblo in the mkklle of the 
brood nest. 

Sections and Sttpece. 

There is a wide variation in the style of sections and the supers 
designed to contain them. This, while to some extent brought about 
by different local conditions, is largely duo merely to the notions of 
individual beekeepers. Comb-honey apparatus could probably be 
standardized without sacrificing, any really vital features. 

BEEWAY V. PLAIN SECTIONS. 

Tliore are two general styles of sections in common use differing 
in the method of spacing — the boeway section in wh'ch tho spacer is 
a part of the section itself (fig. 5), and the plain in whieh tho spacer 




Fia, 3. — B«ew&y and plain s«»tlom, unfolded. (Original.) 

is ti permanent p&ft of the separator (fig. 4). Each style has its 
advocates and each offers some advantages. 

Some of the adv»ntegoB of tho plain (fig. 3) over the booway sec- 
tions are: (1) They are simpler in construction, therefore costing 
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less. (2) The edges being plain with no insets, the plain sections are 
more easily cleaned of propolis wh»n being prepared for market and 
are oepecially adapt- 
ed to eleaning by 
machinery. (3) liy 
leaving the spacers 
in tlic super, sections 
of the same honey 
content occupy less 
space in the ship- 
ping case, thus re- 
ducing the cost of 
packages. (4) The 
plain section is 

axlapted to an ar ^' — sestion in super, showing methoti of spat-jng, (Original.) 

rjaugenmnt permitting freer communication langtliwise of the row of 
sections, ospocialiy at the cornci-s (p. 15). 

S<)mo of the advantages of the beeway sections (fig. 3) are: (1) 

The honey is some- 
what less liable to 
injury by liandling. 
(2) Being wider at 
the corners where 
folded, they are 
stronger. (3) Some 
markets, being ac- 
customed to tho 
lai'ger cases neces- 
sary tOL. contain a 
given number of 
booway sections, ob- 
ject to the smaller 
package containing tha same number of plain sections, simply be- 
cause it is smaller. 

DIMENSIONS OF SECTIONS. 
Sections of various dUneusions are in use by beekeepers, but the 
sizes in general use are the 4i inches square and the 4 by 5 inches. 
Some producers prefer the 4 by 5 sections because of the nioro pleasing 
ajiijoarance of the oblong package (fig, 6). Tho standard widths of 
the 4J by 4i inches section are inches in the beeway style and 1^ 
inches In tho plain section. The extra width in the beeway style 
is for tho purpose of spacing and does not add to the thickness of tho 
comb. The 4 by 5 is If or 1^ inches wide in the plain style and not 
much used in the beeway stylo. The If width of the 4 by 5 section 
contains pr&ctically tho same amount of honey when filled as the 

503 
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4i by 41 by IJ plain or tho H by 4} by 1 J bceway, assuming of courso 
that nil nro used with separators and filled under liko conditions. 
Since tbore aro wcll-dcfinod limits as to the thickness of tho combs 
most profitable to produce, the area of one comb surface in a section 
weighing about a pound is usually from IG to 20 square inches, the 
exact size and shape being an adaptation to given space in tho super. 
Tho tiiinner combs, showing more comb surface, have the appearance 
of bfting larger »nd a greater nupaber ean b» aeeonimodated en a 
givtn hive. Honay in such eombs may tilso bo ripened sooner Mid 
possibly better than in thicker combs. Th^y, howevor, require more 
foundation for each pound of honey produced and a slightly greater 
amount of wax, in proportion to tho honey, to complete thetn. Also 
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Via. 3, — SqiHtre and oblonc sections. 

the thinner the comb, ths greater tho difliculty with the sheets of 
founilation s%vinging to ono side on account of uneven work on the 
t-.\ o sidttS or because tho hives do not stand level. 

SUPERS. 

The main points of differeiico between the various types of comb- 
honey supers are in (1) tho method of supporting the sections, (2) 
tli» amount of protection afforded to the outside of the section, and 
(3) ths d^ree of free communication from section to section within 
the super. 

The Method of Support. 

Sections are supported either by means of cress supports under 
tho ends of the sections or by a slat of proper width supporting each 
row of sections. The T super (fig. 7), so called from the shape of a, 
cross section of the strip of tin used to support the sections, is illus- 
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trativc of tho first, \\'hile the supporting slats, section lioldcrs (figs. 
8, 0 and 10), and wide frames (fig. 11) are ilhistraUvo of tho second 
type of sii]>port. 

I*rotection, 



Tho T super and others of this type offer no protection against 
pi-opolizing to <'jtli«>r the top or hottoni of tlio sections, t-he section 




Jrt^^.**.-The T super. (Original.) 



liolder or slat (figs. S, 9, and 10) protects tho bettoni, while in tho 
wide frame (fig. 11) the entire outer surface of the sections is pro- 
tected except at the edges. The gi-eatar the protection afTordwd the 




Fig. S. — Super witli section holder for iJBway seeAons. (Original.) 



section, tlie more complicated and expensive the super, and the mere 
complicated supers require mor® labor in cleaning of propolis and 
filling with sections. On tho other hwid, sections of honey produced 
in properly constructed wide-frame supers are much more easily 
cleaned of propolis, and ordinarily present a neater appearitnc* wi^<m 
packed foi market. 

SOS 
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'W£^ Ccanmunication WitflM thC'Snpsr. 

The use of cloaed-top sections (1-boeway) and solid separators, 
making oach section a soparato compartment witli openings for the 
l>oo3 at tho bottom only, illustrates ono extreme; whUo th« sections 
with openings on all four sides (4-beeway) used vrithout separators 




Vta, 9.— Super with sectiuu holder for square plain Bectlon3. tOrlglnal.) 



illustrate the other extreme as to free communication; and between 
these extremes are various intermediato typos. 

It would bo desirable so to adjust tlio sections that wlion filled 
with honey a row of them would, so far as tho b%sp mtis concerned. 




u -.11,,. - „M,i f- irUa4 lUH — :UllLU. t(bi«l>-l-l 



bo equivalent to a single comb, that the bees might have th» same 
free aooess to tho outside row of cells from all sides as thoy do the 
other cells and might pass up or down from any soction and the 
full length of the row, fia weH as around the ends. Wliilo, under the 
sanio conditions, sucli freo acceas to the outside row of cells from all 
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sides would result in the sections being slightly better filled than 
with the ordinary adjustments, such an arrangement presents some 
mechanieal diffieulties and would add eonsidcrablc to the fii"st cost 
of the supers. If separators wore not neecseaiy, sueh an adjustment 
of sections could be readily accomplished. In Europe a type of 
separ*tor having transverse openings ooiTosponding to the upright 
edges of the sections is used to give free communical'ion lengthwise 
of the row of sections. In this country some such separators are 
used as well as a separator made of wir« cloth so spaced between the 
rows of sections as to give fi-ee communication along the rows, as well 
as from one row to another. These, Iiowevor, arc not widely used in 
the X^n'itod States. 

The plain section, when used in connection with the "fence" 
separator (fig. 4), having the upright posts considerably shorter 
than the height of the section, offers a fair compromise as to fre« 




rio- 11. — Combkjatloa super wltb wldeframea lot oblong plain sections. (Original.) 



communication witliin the super. Most of the comb honey jiro- 
duced in this country, however, is produced in sections which offer 
no communication from section to s«>ction Iciigtliwiso of the super, 
being produced in the regular 2-beeway section, having openings at 
the top and bottom only (figs. 7 aad 8). 

THK tma ox Sa»ARATOR». 

Separators aro made of strips of tin or wood and arc used between 
the rows of sections to compel the boes to build the combs straight 
and nil within the section. The thicker the combs the greater be- 
comes the necessity for separators. While an export can produce 
very uniform comb Iioncy without separators during a heavy honey 
flow by using very narrow soctions, it is visually not advisable to do 
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so on account of tlie resulting largo porcontago of impoi-foct combs, 
especially during poor and indifTeront seasons and at the close of 
any season. The uso of separators results in a much more uniform 
product. * 
SHALLOW EXTRACTING SUPERS. 

.Some comb-honey producers add to their equipment one shallow 
extracting super for each colony. Those are a great convenience 
in a comb-hon«y apiary and may bo used for the following puriioses: 
(1) To keep the brood chamber free of honey before the beginning 
of the main honey flow; (2) to uso at the beginning of the honey flow 
to induce the bees to begin work promptly in the supers; (3) to use 
at th© close of the honey flow instead of the last comb-honey super; 
(4) to uso during any flow of inferior honey or honoydew; (5) to U3« 
during very poor seasons when first-class comb honoy can not be 
]>roduc©d. 

COMBINATION SUPERS. 

Other comb-honey producers provide each comb-honey super with 
two shallow extracting combs. Those are placed ono on each sido 
of the super ^vith the sections between them (fig. 11). The pur- 
pose of this arrangement is to induce the bees to begin work in tho 
super promptly without the use of "bait sections" (sections con- 
taining comb previously drawn) or an extracting super and also to 
do away with tho usual poorly finished sections in tho corners and 
outside rows. One great advantage of this system over the uso of 
an extracting super to start early super work is that the combs are 
not removed. AVhen shallow extracting supers are used for this 
])urpose, they are removed as soon as the bees have started well in 
Uiem and a comb-honey super substituted. This brings back much 
tho same conditions existing before giving tho extracting super, and 
while some colonics will begin work in the sections promptly when 
the change is made, many colonies hesitate about beginning tho new 
work- almost as though the extracting super had not been used. 
Such colonies are thus thrown out of "condition" (p. 19) and may 
begin preparations to swarm. The use of these combs in supers 
that are added subsequently allows tho apiarist to jilaco tho empty 
super over the one already on the hive until tho bees begin work 
therein without seriously crowding tho super room, because each 
super thus added contains room in the form of empty comb into 
which the new nectar may be stored at once (see p. 42). 

Other Apparatus. 

Among tho other apparatus needed in commercial comb-honey 
production are a honoy extractor, wax press, bee esca>p6s, and escape 
cos 
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boards (fig. 12), quoon-oxcliHliiig honey boards (Hp. 2), feeders, tools, 
etc. It is not necessary to provi<le queon-exchiiling honey boards 
for each colony unless some special syatom is followed, yet a few 
excluders ar« v»ry desirable for various special manipulations. Good 
feeders may be h»d by using tin pans in connection with au 
ompt j- super. A hdudhil of grass should be placad on the sirup to 
prevent the bees from drowning. In addition to these appliancos 
in the northern States, if the hiv»s ar« single walled, som« means of 
protection is necessary if the colonies are wintered out of doors. 

Preparing Supers. 

FOLDING SECTIONS. 

Section presses and foundation fastenei-a are sometimes combined 
in one machine by which "Uie section i^ pressed together square and 
the foimdation is fastened by 
a' single operation. Usually, 
however, they are separate 
machines requii-ing that each 
section be handled twice be- 
fore it is ready to bo placed 
into the super. Ordinarily 
the one-piece sections must be 
dampened before folding, as 
otherwise the breakage is con- 
siderable and the sections are 
greatly weakened by folding. 
A earat« of sections it 'comes 
f Bora tlie factory may bedamp- 
bnod by removing one side so 
as to expose the V-shaped 
grooves, then directing a small 
stream of hot water into these 
grooves. Care should be taken 
that only the thin portion 
where the section is folded be dampened. Another very satisfactory 
iHetii«fd: of-dampftfiing sectiona i» to wrap the oratee containing them 
in a tViSt fel^kot tlie day beforfe they are t® be fclded. 

FASTENING FOUNDATION IN SECTIONS. 

. The use of comb foundation in full sheets filling each section as 
nearly as possible is considered a necessity in the production of fancy 
comb honey. This foundation should bo as thin as can be used with- 
out being gnawed or torn down by the bees. The sheet of foundation 
is usually fastened centrally at the top of the section, leaving only 
gflOSS"— B«H. SOS — -17 3 
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ouOHgh space at the siaes to allow it to swing freely without binding 
and about tlvree-aixteentha to one-fourth ineli at the bottom to allow for 
stretching wliile boingdrawn out. To secure better attachment of the 
eonib to the bottom of the section, a bottom starter about five-eightha 
incli wide may be used. In this case the top starter should reach to 
within three-sixt«»itto to tn»*-t«Hrth inch of the bottom stark*. In 
some localities the chfti*c#ftr erf tfeo flow is sueh that but little is gain«d 
by the use of the bottom sta«t^, while in other locaIiti«8 it m diffimilt 
to produce honey that will stand shipment well without it. 

The various types of apparatus usually used for fastening founda- 
tion in the sections make use of a heated metal plate which, after 
molting the edge of the sheet of foundation, is withdrawn, allowing 
the melted edge to be brought quickly in contact with the section. 
This fastens one edge of the sheet of foundation firmly to the wood. 
Foimdation fasteners employing this principle may bo simply a hand 
apparatus consisting of a metal plate of proper size provided with a 
handle, the operator transferring the tool from the source of heat to 
the edge of the foimdation. Or the principle may be incorporated in 
a more or less complex machine which provides for tbift^aa*^ufce4»it^eof 
the proper temperature of the heated plate, its movement to molt the 
edge of the foundation and a proper support for the section and foun- 
dation during the process. For the purpose of securuig better filled 
sections of honey various methods of attaching the sheet of founda- 
tion to the sides as well as the top of the section have been devise<l, 
but are not extensively used by producers. Among these methods 
are fitting the sheet of foundation in place, then directing a fine stream 
of melted wax along its edges, or the use of split sections in which a 
sheet of foimdation is continuous through a row of sections, extending 
through their sides and top. 

Some super construction is such that the sections may be placed 
directly Into the sujier by the operator whe puts in the foundatioB. 
This work is usually done during th« wister months when the bees 
require no special attention. Knongh SMpers should be provided to 
take care of the largest possible crop, even though it is not often that 
all are used the same season. The beekeeper who is operating 
several apiaries can not afford to take time to prepare supers for the 
bees during a good honey flow. Supers of sections thus prepared in 
advance should be kept clean by storing them in piles and keeping 
the piles covered from dust. 

MANIPULATION OF THE BEES. 

It ia important to note that there are four essential factors enter- 
ing into the securing of a crop of honey: (1) A sufficient amount of 
bloom of healthy and well-nourished nectar-secreting plants growing 
in soil to which they are adapted and within range of the apiary, 
cm 
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(2) Woatlier conditions favorable to nectar secretion unil boe fliglit. 

(3) A large number of workers in excess of tlioso needed for the rou- 
tine work of the colony. (4) Conditions of the colony making the 
storing instinct dominant, it any one of these factors is shsent, tlio 
©ff«ct of the other thr»e is immediately nullified, »»d the amount of 
honey secur»d will vary a« thSee factors are preawnt mt the s«rae tiwo 
in greater or l«wis degroe Or as the time during which they are all 
proaemt is longer or shorter. It is therefore possible to have each of 
th«Be factora present at some time during the season without securing 
a crop of honey and the period of time during which they are all 
present at the same time is usually quite short. 

Grouping the first and icond factors we have a combination 
us\i ally spoken of as thr ' > i'* ni «on. These factors are largely 
beyond the control of the beekeeper except as he may choose a loca- 
tion in which both are usually present^ at some time or time* dtiring 
the season, may take fl-dvantage of the planta of swivoral locatioiffl by 
pfractiaing migratoiy beekseping, or may improve a given locality by 
^?ectly or indirectly increasing the amount of nectar-secreting pJAhts, 
such as buckwheat, alsiko clover, sweet clover, or alfalfa. 

Grouping the third and fourth factors we have conditions capable 
of being brought about by manipulation and for which the beekeeper 
is moro directly responsible. The beekeeper's skill therefore lies in 
supplying and maintaining those factors throughout the short period 
during which the bees may store more than they consume. lie should 
know which plants may be expected to furnish the nectar for his crop 
of honey, akut lae vario«« Bianipulations may be properly timed. It 
shouhl b» not»d that tluo shorter the dursrtion of the honey flow, the 
greatOT becomes the necessity of having th« ootenie* In proper condi- 
tion at its beginning and keeping them so until its close. ITowover 
lavish nature may be with the secretion of nectar and fine weather, it 
is of little avail if the boekeeper fails to secure a large force of workers 
to gather and store his crop or, even having provided workers, if he 
fails to keep his forces together and contented, bending all their energy 
in the one direction of gathering and storing honey. It is a common 
occurrence among inexperienced beekeepers to have the colonies 
become strong enough to work in the supers only after the flowers 
have ceased blooming or to se« strong colonies during « good honey 
flow doing nothing in the supers simply becai>ae conditions are not 
such as to make the storing instinct dominant. 

So far aa the skiH of the beekeeper is concerned in the production of 
the crop of honey in a given location, every manipulation of the season 
should be directed (1) toward securing the greatest possible number 
of vigorous workers at the proper time, and (2) keeping the entire 
working force of each colony together' «Hd eontemtedly at work 
throughout the given honey flow. 
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Securing Workers for the Honey Flow, 

Of oourso, tho sliortor tlio iicvriod for brood roaring previous to iJio 
honoy flow, tho moro serious tho problom of getting tho colonies, 
strong enough. Adverse woathor conditions greatly rotard hrood 
rearing and thus liavo tlio ofToct of shortening this period. Ou tb« 
other liantl, in some localities tho main honey flow comes so lat® in 
tho season tliat the colonies may even bo divided and both divisions 
built up. 

In most comb-honcy loealitics tho season is short and thero is 
usually during tho season only one honey flow that furnishes any 
considerable surplus suitable ,for comb honey, with perhaps other 
lioney flows oithor very meager or furnishing hon»y unsuitable in 
color. Tho early minor flows are im such localities utilized in brood 
roaring m pffog«r»tii^ fcr the main flow, and those occurring aft»r the 
main flbw may bo utilized for winter stores, or if sufWciont in quantity 
some surplus may be secured. In locahtics where tho season is made 
up of a series of honey flows of almost equal importance and with 
sometimos a long mtcrval betwoon, the problem of securing workers 
for tho harvest is rondoi'od moro complex, since tho process must bo 
repeated for each crop or tho colonics kept very strong throughout 
tho season. As a rule such l9calities are not th» best for oomb-lionoy 
production. 

Tho workers that gather antl store tho crop of honey are those 
that oracrgo during tho fow weeks preceding and during tho firet 
part of the honey flow. Unices it is of unusual duration, the eggs 
that produce these workers are all laid before tho honoy flow begins, 
sine* those which develop from eggs laid later arc not ready for 
work until after tho close of the flow. On the other hand, the workers 
that emerge six weeks or moro before the honey flow will have died 
of old age or bo too old to be of much value during the flow. Their 
services, however, are of great value provided they expend their 
energy to tho best possible advantage in rearing brood. If brood 
rearing ceases or is greatly restricted during this i^eriod, a colony 
that has been strong earlier in the season is rendered almost worthless 
as gatherers, since it begins tho harvest with old and worn-out 
workers. This is exactly what often happens unless the beokcepor 
is alert and provides conditions Buch that brood rearing is not re- 
stricted during this period. In tho clover bolt, for example, it 
frequently happen* that thero is a scarcity of nectar during the 
period when tlie workors for tho harvoet sliould bo reared and, unless 
the colonics are abundamtly supplied wiA stores, brood roaring is 
greatly r^tricted. This may to some extent justify the saying 
among beekeepers tliat if the- early flowers yield well the season 

DOS 



COMB nONEY. 



21 



will bo good. The progressive beekeeper, however, provides eondi- 
tions favorable to brood rearing even though the early flowers fail 
to yield nootar. It is theieforo highly important (1) that eaeh 
colony be in a normal eondition at a period six or ^ight weeks pre- 
vious to tiio honey flow, and (2) that brood roaring bo at its maximum 
for the entire period of six or eight weeks during whioh the brood is 
reared to produee worklte-s ava0able for Mre honey flow. 

BUILDING UP THE COLONY IN THE EARLY SPRING. 

The condition of th* oolonies in the early spiing depends upon 
many faetors not all of whieh are under the control of the beekeeper. 
In the white-clover belt for instance, where the honey flow comes 
early, a large jiereentage of strong colonics in early spring means of 
course that they have wintered well, which in turn is largely dependent 
upon proper conditions the previous late summer and autumn. The 
manipulations having for their purpose the ra2>id upbuilding of the 
colony may therefore have thr^ir beginning at or even before the 
close of the honey flow of the previous year, including late summer 
and fall management and wintering. Good queens, preferably 
young, with enough room for breeding purposes and a supply of 
storee during the previous late summer and autumn are among th« 
fetors favoring good wintering. During the winter the eentrftl 
i<loKi is the conservation of the wrergy of the bees, tthe complex details 
of whieh can not bo prcBented in this paper. 

The rapidity with whieh the colonics build up in early spring 
depends upon a number of conditions, some of whieh are: (1) The 
number and vitality of the workers; (2) the age and fecundity of the 
queen; (3) the supply and location of stores within the hive; (4) 
weather conditions; (5) the supply of new pollen, nectar, and water; 
(6) the conservation of heat within the brood nost; (7) the race of 
bees; (8) the character of the brood combs, etc. Most of these con- 
ditions are to a groat extent witliin tho control of the beekeeper. 
By supplying eaeh colony with a young queen the previous autumn, 
or *t least •sijjxplanting all undoeirable ones, a greater numb*v of 
young and vigorous workers arc reared late in the season, which 
usually means greater-vitality and numbers the next sjiring. Young 
queens reared tho previous summer or autumn should bo in prime 
condition the next spring. If to this oombination is added an 
abundanee of stores within tho hives, brood roaring should progress 
rapidly, oven in spite of adverse weather conditions. It is now the 
general practice among beekeepers to supply enough stores the 
previous autumn not only for winter stores but for brood-rearing 
purposes tiw d«x* il^rii^.. Since tho amount consumed during tfee 
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winter vaiies considerably with different colonies, an early examina- 
tion to determine the amount of slor<'a may bo necessary. Under 
Bomo conditions it may be foun<] profitable to stimulate brood roaring 
early in the spring by slowly feeding diluted sugar smip to each 
colony, by spreading brood, or by doing both, but any very early 
stimulation of this kind should ^e uecd with caution. Astoiig 
extensive beekeepers the tendency is ^eeMedly toward letting ihe 
bees alone until the weather is more settled, simply making sur« 
that they have sufficient stores. The »pi«ry should, if possible, be 
BO located that the bees may have access to water without the neccs- 
Bity of exposure of a long flight during bad weather. In localities 
that do not furnish natural pollen, it may bo necessary to feed an 
artificial substitute, such as rye meal. A good hivo that will coii- 
Bcrvc the heat of the cluster is also a great help in early brood rear- 
ing. Soiiic beekeepers who winter their colonics in the collar in 
single-walled hivce find it profitable to give tliem some additional 
protection after they have bee« rtrno^d from the cellar. In the 
northern States double-walled hi'Veis are especially advantageous 
during *he spring. A protected location for the apiary in some 
instances makes a great difference in early brood rearing. Some 
races brood up more rapidly in the spring than others. The Italians 
arc somewhat conservative in this respect, but have so many excel- 
lent traits that they arc generally used in this country. In localities 
having intermittent honey flows Italian bees may not give the best 
results because of their tendency to restrict brood rearing during the 
liotioy flow by crowding the queen and to curtail the production of 
brood during a scarcity of nectar. Drone comb within the brood nest 
in early spring is a decided barrier to rapid brood rearing. Many brood 
combe considered by the averago beekeeper to be perfect contain, 
«B])CciHJly in the upper portion, a laqje percentage of cells which 
can not be used for rearing worker brood because of imperfections 
in shape and size due to the stretching of tliis portion of the combs 
during hot weather. This suggests the advisability of the use of a 
heavier grade of foundation or somo method of using vertical wires 
or wooden splints in the upper half of the sheet of foundAfion. 

TTtX PRODUCTION OF FATHERING BEES. 

During the six or eight weeks just preceding the honey flow every 
colony should he encouraged to rear the greatest possible amount of 
bix)od. Brood rearing during this period is often restricted by insufli- 
cient stores or by iniiufticient room. It is therefore of great importance 
that both stores and available brood-rearing space be supplied in 
abundance. If stimulative feeding or spreading fclie brood is prac- 
ticed, this is the time it should bo done. 
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ProTtding SuBcient StofM. 

If feeding is not praetieed duiing tliis critical period, the boekeopfir 
sliould see that each eolony ia at all times supplied with a reserve of 
stores, for surprisingly largo quantiti*^ a^-e consumed when brood 
isaring is going on rapicHy. M any eolonioe should run short, brood 
rearing will be carried on sparirtgly and the colony so severely crip- 
plod that it may not recover its strongtSi until after the honey flow 
is over. 

Wlietlier stimulative feeding or supplying eaeh eolouy with an 
abundaneo of reserve stores is the more profitable depends upon 
eireumstancos and must be decided by each beekeeper for liis own 
conditions. Stimulative feeding, if properly done, will undoubtedly 
result in the rearing of more bees for the harvest. When the bee- 
keeper is operating several apiaries and must travel some distance 
to retell tliem the labor involved is eonsiderablo, and the question 
to bo deeided is whether this labor would yield greater returns if 
expended in stimulative feeding or in operating a larger number of 
colonies. If the brood chamber is large and well provisioned or if 
the flow*rs furnish some neetar in early spring the colonics may have 
suflieient stores for this period of heavy brood rearing. Some bee- 
keepei-s save eombs of honey of the previous year to supply food tor 
this period. This is one of the most convenient and satisfactory 
methods of feeding. 

Pro»ldin< AvaHcble Btood-Rearing Sf»c*. 

There should be no rostrietion whatever in the room for brood 
rearing up to the timo of putting on the supers, just previous to tli« 
honey flow, for a crowded brood ncet at tliis time tends to diminish 
the number of workers available for th« honey flow as well as to 
encourage swarming. 

If the apaee for brood rearing should be restricted by too much 
early honey in the brood chamber some of the heaviest combs should 
be removed and empty ones given instead, or an extra brood chamber 
containing empty combs may bo given. In localities where consid- 
erable early honey is gathered the brood chamber may be kept 
almost free of honey by placing an extracting super over each colony 
at tl»e beglimii^ of such a flow. TWb Mip«r ab»ijld »»t b» mmsmfinl 
until the eorob-honey supers are given, for tlie honey may be lieedcd 
later in brood paring. 

Should the breed nest be restricted by a small brood chamber 
the colonies may be oquaUzed by removing some frames of brood 
from the stronger eolonioe, oxchanging them for empty combs taken 
from weaker colonies, or another brood chamber filled with empty 
combs may bs given, thus jBBiljMtig tl» eol©nii»« up iudivid»«ilg»i 
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T)io former method has the following advantages: (1) After being 
built up to approximately the same strength, most of the colouios 
will be ready for a given manipulation at the same time, thus facili- 
tating the work. (2) It requires a smaller stock of extra brood 
chambers and combs, at least previous to the honey flow. (3) The 
brood is in a more compact form, wUich is a very desirable condition 
ill comb-honoy jji-oductlon. (4) ^Vheu properly done, the total 
number of young beos reared in a given time is probably considerably 
greater, owing to the fact that none of the colonies is strong beyond 
the capacity of the queen, the workers of the entire apiary being so 
distributed that all the queens are utilized to the best possible advan- 
tage. (5) Wicn the honey flow begins the colonics aro ready for 
the supers \vithout additional manipulation, such as removing extra 
brood chambei-s, sorting combs of brood, etc. In equalizing colonies 
combs of hatching brood with the adhering workers, vnUtout the queen, 
aro usually drawn from the strongest colonics and given to colonies 
less strong, but never to very weak colonies. The weakest colonies 
aro left until the last, then built up quickly, provided there is time 
cnoTigh to have all the hivos well filled with brood. If this is not 
possible the very weak colonies can moro i^rofitably bo used for pur- 
poses other than comb-honey production. Another plan of equaliz- 
ing is that of shaking bees from combs taken from strong colonics at 
the entrance of colonies less strong. The older bees at once take 
wing and return to tjieir hives, while tho younger bees enter the 
weaker colony. Tho operator must, of course, bo sure that tho queen 
is not on the comb thus shaken. 

Some of the advantages of building up the colonies as individuals 
are: (1) The labor required is considerably less, fewer visits being 
requii'ed, so that this method is particularly adapted to out-apiary 
conditions. (2) It is possible to determine with much greater 
accuracy wluch colonies show tlio most desirable traits for breeding 
])ui-posos. (3) It can be more safely practiced if brood diseases are 
imminent. 

SUMMARY. 

(1) The workers that take part in storing a crop of honey from any 
given lionoy flow aro usually those reared within the period of six or 
eiglit weeks just preceding the honey flow. The workers reared 
previous to this period ftre too old to be of much value as gatherers, 
while those reared after tliis period maturo after tke flow has ceased. 

(2) It is necessary that the beekeeper know what plants are likely 
to furnish the surplus honoy and their approximate period of bloom, 
BO that ho can determine tho limits of the heavy brood-roaring poriod 
in order to socuro the l»rgeefc possible working force for the honoy 
flow. 
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(3) Colonics should bo in a normal condition at tlio boginninf? of this 
period, (a) If tlio surplus is from an early flow, this normal conditinnf 
can be obtained only by proper management the previous late summer 
and autumn, together with good wintering. Good queens, preferably 
young, together with sufTicient room for brood rearing and winter 
stores, are important conditions 'during late summer and autumn. 
( b) Stores and protection arc important factors in early brood rear- 
ing, (c) Th« character of the brood combs and the race of bees each 
have some influence upon brood rearing. 

(4) During the time that workers for th« harvest should b« reared 
brood rearing sliould be c«>nst*ntly acc*lor|lted. 

(5) Brood rearing is often restricted during Miis period because 
of limit-cd stores and ( h) b»eftuso of limited room in the brood ohamber. 

Using Available Workers to Best Advantage During the Honey Flow. 

Brood rearing, which is of primary importance during the preceding 
period, becomes of socondary consideration at about the beginning of 
tlie honey flow, because this is ncaring the Kmit beyond wlaicli time 
the resulting bees develop too la-to to take pai-t in gathering and storing 
the crop of honey. At this time, therefore, there is a radical change 
in purpose of tlie manipulations. Instead of continuing the expan- 
sion of the brood chamber, the policy of the beekeeper should now 
be rather a eoncentrastion of the workers and brood. There is perhaps 
a limit to the number of worlcers that can be profitably Itept in a single 
hive and set of supers, but this Hmit is seldom reached, the usual 
mistake being in having too few. Each colony should have its brood 
chamber well filled with brood in a compact form and be so crowded 
with young and vigorous workers that tlicy will immediately occupy 
the supers when the honey flow actually begins. Tlio brood chamber 
of colonies occupying more than one hive body should at this time 
be reduced to one, any extra brood being used in colonies having less 
than one brood chamber full of bi-ood. After this operation, should 
there still be some colonics left with the brood chamber but partly 
filled with brood, they should bo filled wiAh combs of brood a»d 
adhering bees ( without the queen) drawn from some colony or coloniee 
too weak to work well in comb-honey supers. 

It may be advisable to unite the weaker colonies in order to secure 
tho proper strength for the best work. This massing of tho workers 
in strong colonies, so essential to tho production of a fancy grade of 
comb honey, renders necessary extremely careful and skillful man- 
agement, since tho efforts of the beekeeper may still be nullified in 
either of two ways: (1) The bees may divide their forces by swarm- 
ing into two or more parts, neither of which would be ready to work 
in the supers until the season is much ocivanced or perhaps closed 
Boa 
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enthply, or (2) being balked in their desire to swarm or from laek of 
convenient storage space, etc., they may do very poor work even dur- 
ing a good lioney flow simply beeauso the conditions of the colony are 
such tliat the storing instinct is not dominant. To hring about the 
hest results in c&mh lioney, tlte entire worTcing force of each colony must 
he kept undivided ami <*« mmms mnployed in doing so must he sucli 
Huit the storing instiriM' rmmitiin* d(mm.nani throughout any given honey 
flow. Aay iiMsreaso in«d« belna-e or duriag the ll«w ' 'm made at the 
expense of the surplus honey unleM it be made wit?h brood tlmt 
would e*iiorge too late for the young bees to be of use during the hon«y 
flow (p. 31). Tn general, however, iniTcase may be made at inu<iJi 
loss expense by setting aside some of the eolonies for that purpose. 
To keep the forces together and satisfied, with the storing instinct 
dominant during a good flow, is the moat difficult problem with which 
the prodticar of eomb honey must d«al. 

Swarming. 

All colonies do not behave alike as to swarming. (1) There are 
certain colonies that go through the season with apparently no 
thought of swarming. Such eolonies do the very best work in the 
supers, and their number can be increased by skillful management. 
(2) Other colonies start queen cells preparatory to swarming, but can 
be persuaded to give it up by such mild measuroe as destroying the 
quocn cells and perhaps removing a few frames of brood. (3) Cer- 
tain colonies are determined to swarm and, unless the flow ceases, 
nothing short of swarming or some radical manipulation will satisfy 
them. (4) A certain percentage of queens fail during the honey flow 
and swarming may occur in connection with the supersedure. Such 
colonies usually do very poor work in comb-honcy supers. 

The beekeeper can do much (1) toward increasing the percentage 
in tlio first group and discouraging those of tho second — preventive 
measures, and (2) toward making the most of the colonies under the 
third and fourth groups — control measures. 

PREVBNTIVE MEASDRXS. 

Some effort has been made toward the ■fina-1 elimination of swarm- 
ing by breeding from colonies showing the least disposition to swarm. 
Although after years of selection boeg continue to swarm when epn- 
dttions are favorable, many practical beekeepers testify to having 
groatly reduced the percentage of swarming colonies by years of care- 
ful 8«lection and breeding. It would certainly seem advisable to 

* In looattttM wh*re the TBKin honey flow H BO lute that cotonles may be dWlded long enough before the 
■ow 80 that both colonlea may he built up to proper strength In time to take advantage of it, of oourae 
feereasB prvvioua to the Dow wonld be advisable. TliU condition la rare In comb-honey localities. 
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replace tho quoens of all coloiiieif wliicli pcx-sist iu swarming with, 
young quoons rearod from colonies less inclined to swann. The 
swariuing problem has also been attacked from tlio standpoint of 
tbe hiv# and m#A«tnieal Attachments, teally resulting in tlio inven- 
timi of a "nonswarming" hive. M«re atfeentiion has, however, been 
paid t-o the prevention and control of swarmiag by inani]>ulation than 
along either of tho other lines, probably because propor manipulation 
gives immediate results and is now available as a moans of preventing 
the losses due to swarming. The success in swarm control attained 
by the best beekeepers is a result of some effort along all throe of tho 
above lines at tlie samo time. 

Among the manipulations that tend to discourage swarming are (1) 
the introduction of young queens (preferably roared from selceted 
stock); (2) an abundance of empty comb in the brood chamber at all 
timt's previous to tho honey flow ; (3) prompt work in the supers at the 
beginning of the flow induced by using "bait sections" or extracting 
eombs in the first auper given, thus tiding the colony over one of tho 
critical periods; (4) a judicious manipulation of the supers during 
the honey flow (p. 41); (5) the use of more nearly perfect worker 
combs in tho brood chamber, since drone comb and imperfect cells 
(p. 22) have the effect of contracting tho brood chamber, thus bring- 
ing about a crowded condition; (6) an abundance of ventilation dur- 
ing tlio honey flow, obtained by means of a largo entrance or by raising 
the hive above the bottom board by means of small blocks; (7) pro- 
tection of the hive from direct rays of tho sun during tho hottest 
portion of tho day by some such means as a double cover or shado 
board; (S) the removal of one or two frames of brood and the sub- 
stitution therefor of empty eombs or sheets of foundation; (9) tho 
destruction of all quoen colls provided they contain only eggs or very 
small larvse. 

If queen cells are well advanced, their destruction usually has little 
or no effect as a swarm preventive measure. Wliile destroying 
queen cells in their early stages can not be relied upon as a preventive 
of swarming, beekeepers who practice examining the breed chambers 
once a week for queen cells during tho swamaing season are usually 
surprised at the number of colonies that can be induced to give up 
swarming and turn their attention to storing in this way. Such a 
result at least partly compensates for the large amount of labor 
required for these weekly oxamuiations. 

CONTROL MEASURES. 

After having taken all precautions as to preventive measures there 
wiH still b« some colonics that^will attempt to swarm wlion producing 
comb honey. During poor seasons of courso the percentage may be 
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qviilo low, but during good seasons tJie conditions -are sometimes such 
tJiat a majority «£ Uia e,oloni#s may make nn offort to s\y»rm. Swiwin- 
ing colonios, liowevor, may bo controlled in sucli a manner that 
])vactieany as much surplus lionoy is securod as if the colony made no 
attempt to swarm. If hut a single apiary is being operated and tho 
l)cekoopor is present during tho swarming season, tho bees may bo 
])crmittod to swarm naturally without loss to the bockccpcr; but if 
several apiiiries aro being operated, it is moro economieal to employ 
some method by which swarming may be controlled by visiting each 
apiary at given intoi-vals during the swarming season, rather than to 
havo an attendant at »ach. 



Confrel of I7«Htral Swarms. 

Natural swarms may be managed (1) by allowing them to cluster 
nuturaHy, than hiving them in tho ordinary manner; (2) by th« 
clipped queen TOCbliod; (3) by the use of quoen traps (fig. 13; saa 

l-'armcrs' Bulletin Ko» 
447, pp. 29-30); or (4) 
by use of the swarm 
catcher.* 

To keep the forces to- 
gether (1) the swarm 
without the queen may 
be returned to its hive, 
tlio queen cells dc- 




yio. 13. — Drotio and queen trap on hive entcanee. (From Phinips.) 



queen 

Btroycd a week later, and tho colony afterwards rcquecncd (p. 3G) ; or 
(2) the breed may be removed from the hive while the swarm is out, 
after whioli the swaim with th« qiiecn is returned. The former 
method is iisaful under some conditions (p. 37), but the latter is 
Uie one usually preferred. 

When the swarm is hived back without the brood on its old location 
in this manner, the colony docs not lose any of its flying beds and is 
back at work with renowcd energy in the same set of supers it was but a 
few minutes before so eagerly deserting. Instead of removing the 
combs from tho brood chamber the usual practice is the removal of the 
entire brood chamber and the substitution of another whose external 
ttp]>earance is the same. This method of swarm I ' a 'cmfnt kf ops 
the bees, queen, and supers together and is one of tho most satisfactory 
known. It is not, however, adapted to out-apiaries or any apiaries 
not having an attendant, and requires considerable time in w'atching 
for and hiving swarms. 

' This la elmply a wire-cloth cage large enough to he set over the hive or he fitted over the entrance. II 
the attendant Is provided witli a number of these catchej;* he can avoid the usual contusion ordinarily 
occurring when sovenil swarms Issue at about the same time. After bel«g e*Meht In this manner the 
' iwarms may be hived at the eanvenience of the beekeeper. 
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FiQ. 14. — Colony buforo swarming; 
supers In place. (Original.) 



UatNG TU,». REMOVED BROOD TO BEST ADVANTAGE. 

The disy^sition of the, brood kbaiis l»ft when tt wwarm issiias should 
be siKish l]iat (1) no "fifter-swanns" (swarms resulting from ti*e 
mn^S^n^ of a plurality of virgin q\ie«ns) are poimitlod to issue and 
(2) that tho emerging workers may ho 
used to the best advantage. 

"After-swarming" may bo prevented 
by (1) breaking up the parent colony be- 
fore any of tl.^ young queens emerge, 
using iha unhatehed brood olsowliero, (2) 
by destroying all queen eells but one be- 
fore any young queens emerge, or (3) by 
greatly redueing the population of tho par- 
ent eolony * just before the young queens 
emerge. 

Tf swarming oeeurs at a tim» wh©n the 
rwetilting young bees can take part in gath- 
(Srin'g and storing the crop of honey, tho 
■usual practice is to allow the brood to emerge in a separate hive and later 
to add those young bees to the eolony from wliieh it was taken. Under 
such eireumstancos ibis reenforeementof tho swarm is especially desira- 
ble, since otherwise its forces are constantly diminishing during the 21 
days (the time required for worker brood to develop) immediately 
following the removal of all its brood. Tho brood, liowcA-er, may bo 

used anywhei-e in 
the apiary a^id 
should bo placed 
wlior« th« rsBulfedug 
bees will be most 
needed. The ])lana 
given below inako 
use of at least a 
part of tho emerg- 
ing bees in reenfore- 
ing tho swarm from 
which tho brood Avas 
taken. 

When hiving nat- ' 
ural swarms on tho 
old location as sugg^ted above, the old brood chamber is provided 
Avith a bottom and cov«r and set aside, 'usually with its entrance 
turned away about 90° from its former position (figs. 14, 15). This 




(Original.) 



» The term "parent colony " apji'ms to tl^e p»e In t^i»Mi'» w*l.^itl tli^i 
use, though the correGtQ«M ot the benm Is qumtfoB^blQ. 
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FlQ. 10. — fitive with brood turned baplc to 45 degrees from 
entrance. (Original.) 



is to pr«v»nt any field beas returnmg' to the x>ar*nt colony. A 
tiny or so later it is turned about 45* toward its former position 
(fig. 10) and as soon as the bees havo this loeatioii of the entraneo 
well jnarkeil the hive i» placet! parallel to tho hivo on the old stand 

(fig. 17). So far as tlio 
bees returning from tho 
field are eoneemed, thtiso 
two eolonios tiro now on 
the same stand. 

The further disposition 
of the remnant of tho 
brood and young bees 
may be by any one of 
the foUowmg methods: 
(1) One week after the 
swarm issues, or just be- 
fore the parent eolony 
would east a seeond or 
"after-swarm," it may, 
when the bees aro well at 
work in tho fields, be removed and given a new location. This 
throws tho entire flying foreo into the colony having the supers, 
wlicro they are of greatest service, ^nd so depletes the other colony 
of its flying bees just 'when the young queens aro" emerging that 
"after-swarming" is usually provontod. (2) Before moving it away 
the jiarent colony may bemoro 
tlioi-oughly dcjiletod of its 
young bees by shaking most 
of them from their combs, 
adding them of course to the 
colony with the supers. The 
comb containing the finest 
queen cells should not be 
shaken, siiieo to do so will 
probably injure the immature 
tpieens. Two or three frames 
should be loft with their ad- 
hering bees in order that the 
parent colony will still contain 
enough workers to care for the 
remaining uiiemorged brood. (3) Instead of moving the parent colony 
away as in (1 ) above, tho bees may all be added to tho swarm by shakuig 
them from thoir combs, and the combs then distributed among nuclei 
previously prepaiied. By suceessivo additions of frames of brood 
these nuclei are finally built iip into full colonies and "after-ewarming" 




Via, 17.— Hlvfl with Ijrood turned parallel to old en- 
trance. (Original.) 
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is prevented. (4) Instead of giving the parent colony a new looatian, 
as in (1) above, it may be shifted to the opposite side of the swarm on 
the old stand (fig. IS) and by thus shifting it from one side to the 
otlier at intervals of sovei-al days the yotmg bees as they hatch and 
learu to fly will finally all bo added to the colony with the supers. 
Few beekeepers, however, go to this extreme, as the season usually 
closes before the latest emerging young bees are thus transferred to 
the colony with the supers and these later-emerging bees may be 
used for increase at little if auy expense in surplus honey. (5) If 
iucroase is not desired, the bees niay be added to the swarm on the old 
stand as before, and after 10 or 15 days the eombs of the partwit 
colony still containing some unhatched brood may be UB«d on whitsh 
to hive another swanu. Before being used for this purpose the baes 
arc of course shaken from these combs and added as before to th© 
swarm on the old stand. (6) If the honey flow is of !ong duration or 
conditions otherwie« such that 
the storipg colony may jjrcpare 
to swarm again, the brood cham- 
ber of the parent colony may be 
loft by the side of the swarm (fig. 
1 8) until the yoiiug queen begins 
to lay, then restored to its origi- 
nal position on the old stand and 
the supers transferred to it. The 
brood chamber containing the 
old queen is moved to one side, 
its flying bees thus induced to 

enter the hive containing the Fio. is.— Ulve wUh brood placed on other sWo of 
young queen. The two colonies oldentranoo. (Original.) 

may afterwards bo united or the one containing the old queen may 
finally be moved to a new location for increase. If, when using 
this plan, a virgin queen or a ripe queen cell is given the parent 
colony just after the swarm issues, this colony is ready to be restored 
to its original position on the old stand about a week earlier than if 
left to requeen itself. 

In case the emerging beee are not to be added to the storing colony 
the brood and young bees may be used in one of the following ways : 

(1) They may be used immediately after the swarm issues to buUd up 
such colonies as are not strong enough to work in the supers or to 
build up previously prepared nuclei, as in (3) above. Before being 
used in these ways the adhering bees are usually added to the swarm. 

(2) The parent colony may be placed at once on a now stand and given 
a laying or virgin queen. To allow such a colony to requeen itself 
usually results in,.its casting an "jifter swarm," since it becomes quite 
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populous again before the young queens emerge. Tliis ]))an docs 
ii«trrM«ke immc(li«t« mm of tlie emerging bees ]>u1> jnay be us^ul undar 
somo coiuIitioRs. (S?) If the honqy ftow is of long duration or is 
followed closely by a aMond, two parent colonioB, as in (2) «ibovc, 
miiy bo plaocd u]>on the same stimd, one of which is given a queen 
but ^vitli the queen eclls destroyed in the other. After two or three 
we«k3 the bees may bo shaken from tho queenlcss eoloiij' in with the 
queon-riglit one. Such colonics are in excellent condition for rajiid 
work in tli» supers. 

What to use in the brood chamber when hivinq swarms. 

(1) The use of narrow strips of fotmdation 1 inch or less in width 
in the brood chamber otters some advantages. (a) "When tho brood 
chamber contains only these narrow ^'stai-tors" and iipci = of partly 
filled sections are transferred from the parent colony to the new swarm 
at tho time of hiving, there being no cells below in which to store tho 
honey, it is taken to (he supei-s. Undar thaii« oouditions work in tho 
brood (Jiamber goes on slowly, tho work of tho colony being largely 
in the supers. (6) Colonies that arc thus required to consti-uet a set 
of new combs in th© brood chamber and that arc supplied with snf- 
ficont storage room seldom attempt to swarm again duHng the same 
season, oven though the flow bo of long duration. (c) The trcatjnent 
of brood diseases may Ije combined with swarm control. (Sco 
h^armers' RuUetin Xo. 442, p. 14.) The greatest objection to thcirnse 
is in tho excessive amount of di'one comb usually built when anything 
less than full shcots of foundation are used, especially if the quccji is old 
or the brood chamber large in propoi-tion to the size of the swarm. 

(2) 1'he use of full sheets of foundation in tho brood frajnes has 
the decided advantage of resulting in straight combs having the 
maximum number of eclls of tho worker size, but is more exponsivo 
than the narrow strips and allows a more ra]>id building of comb in 
the brood chamber, which under some conditions is considered a <lis- 
udvantage. 

(3) The exclusive use of either narrow strips or full sheets of 
fonn<Iation in the biood chamber when hiving swarms necessitates 
the >ise for a short time of a queen excluder (tig. 2) if the supers aro 
transferre<l from the jjarent colony to the swarm at the time of 
hiving, since otherwise tho queen would probably enter the sections 
anil a brood nest be e itablishcd there. To avoid the use of queen 
oxchulcrs for this puipose, one or moro empty combs may bo used 
in each brood chamber, the remaining frames containing full sheets 
of foimdation. This emi>ty comb al.so serves as a storage place for 
l>oIleii that may bo gathcre<l bafor© tho other combs of tho brood 
charBbar aro eonstnicted. Otherwise this pollen may bo stored in 
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tho sections (p. 46). Tt is also jnobable tliat fewor colonics will 
"awarin out" or desert tlleir liivoa if liivod in a brood chamber con- 
taining one or more empty combs than if foundation only is used. 
A disadvantage of this plan is that tho colls near the top bar of the 
comb may be so elongated as to interfere with the complete drawing 
out of the foun<lation in the adjacent fiame. Empty combs can 
not well bo used in conneetinn with narrow strips of foundation, since 
their uso favors the constmction of drone comb. 

(4) Empty combs are sometimes used with the idea of saving the 
hms the work of constructing a new set of combs. Under sajne con- 
ditioais this is false economy and gives pooi»r results than starters 
or foundation. With very strong colonies, or with the brood 
chamber contracted to five or six fra^mes, empty combs in tho 
brood chamber may givo good results. Medium colonies on a full 
set of empty combs are inclined to store the honey in the brood 
chamber and neglect the supers. 

(5) Combs of honey are sometimes used on which to hive swarms. 
In some instances tho beekeeper uses frames of foundation or empty 
combs above the brood chamber previous to and durin" the first few 
days of tho honey flow for the pui"poso of discouraging swarming and 
afterwards uses thoee p«rtly filled combs on which to hivn swarms. 
In order to mako room for th« queen, this honey is rapidly carried 
dbWe, and stored in the sections. 

(6) Combs of sealed brood in which no eggs have been laid during' 
the previous 10 days or 2 weeks may be used. Such combs are 
usually available towaid the close of tho swarming season from 
colonies that have swarmed 10 days or 2 weeks before. Tliis 
plan is especially desirable when the beekeeper runs short of hives 
dui-ing tho swarming season. In some localities, however, tho 
character of the flow is such that tho colonics may later again pre- 
pare to swarm when hived on either empty eombs or combs of sealed 
brood. 

EXTREME CONTHACTION OF THB BROOD CHAMBER WHEN HIVING SWARMS. 

Some beekeepers Contract tho brood chamber, when Mving swarms, 
to five or six frames, the remaining space being filled by means of 
division boards or "dummies." This reduction in the capacity of 
tho brood chamber results in practically all the honey being stored 
in tlx9 supers and also restricts brood rearing at a time when the 
resulting bees develop too late to become gatherers. This is espe- 
cially adaptable to locations furnishing an early flow of white honey 
followed by a later flow of darker lioney. The white or more market- 
able honey is stored in the supers and later the brood chamber ia 
expanded and provisioned for winter with the less desirable honey. 
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Some beokoepers accompliah a somewhat similar result by hiving 
two swarms together in a single liivo body. 

\Vhiiu practicing contraction it is best to give tlio full amount of 
room at the time of hiving the swarm and to reduco the spaco three 
or four days later, as otherwise the bees aro apt to "swarm out" 
bftcauRe of tkeW crtfcmped quartei-s. Since contraction of the brood 
chamber is hmi> ■» temporary expedient, it shoidd not be continued 
beyond the tiiii« thftt ite use ia of ady»Hta^. It thwre sltould be a 
later honey flow, the brood chamber should be expanded in time to 
rear the bees for it. In any event, contraction should not continu* 
so long US to interfere with securing the proper conditions of the 
colonies for winter (p. 21). Frames of foundation, empty combs^ 
frames of brood or honey may be used to complete the set of combs 
when expanding the brood chamber, and those are ususdly given 
just before or at the close of the honey flow. Contraction of tho 
brood chamber to less than one hive body, except in hiving swarms, 
is not usually advisable. 

Swarm Control by Manipulation. 

Swarm control by manipulation enables the beekeeper to operate 
a series of apiaries by visiting each at certain intervals, thus «liminat- 
ing the necessity of an attendant in each apiary during tho swarming 
season. The fact that bees usually, by the construction of queen 
c»lls, indicate about a week in advance their intention to swarm, 
enables the beekeeper to control swarming by examining each colony 
once a week during tho swarming period and forestalling the colonies 
that aro making preparations to swarm. It is also possible to manipu- 
late all the colonies before any swarming occurs so that most of them 
go through the honey flow without swarming, thus eliminating the 
weekly examinations. 

Any manipulation for swarm control, whether applied after tho 
cohmy has acquired the "swarming fever" or applied to all colonies 
alike previous to tho swarming season, is based upon the single 
principle — a temporary disturl/ance in the continuity of tlie daily 
emergence of hrood. This disturbance should occur just previous to 
or iluring the swarming season. In natural swarming the brood and 
the swarm are separate<l, the swarm being without hatching brood 
<luring a period of three weeks. The brood from which the swarm 
came may be allowed to emerge in a separate hive and the resulting 
bees may then be returned to the swarm (p. 29). In this way the 
swanning mstinct is satisfie<l, at least temporarily, without materially 
decieasing tho i>opulation of the colony. The beekeeper may antici- 
pate swai-ming by removing tho brood from the hive, allowing it to 
emerge in a separate liivo and finally returning these young bees to 
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the colony in tlie same manner as is done with the natural swarm. 
Under the samo conditions the subsequent behavior of a eolony 
treated in this way is similar to that of a natural swarm. In cither 
case there has been a break in the continuity of the emergence of 
yoimg bees in the hive duiiiig a period of three weeks. 

Instead of luving a natural swarm upon empty combs or frames 'of 
foundation, comb»of emerging brood (without queen cells) taken fiom 
» colony that has been queetilass durir^ «. period of 10 to 15 days may 
be used (p. 33) and a similar condition may be had without swarming 
by removing all of tho brood and substituting such combs of emerging 
brood, thus at least temporarily avoiding swarming. In those cases 
there is a break of 10 to 15 days in tho continuity of the daily 
©mergence of bees. 

A similar interruption of brood rearing may be aceomplislied by 
removing the queen from tho liive or caging her within the hive during 
a period of 10 days or 2 weeks, then returning hor to tho combs. In 
this caso no queen cells must of course bo allowed to mature. A con- 
dition similar to this may be obtained without removing tlie queen by 
■AviAmg- tfae ibread chwnber into two parts with quaon-fssoJuding 
W#tal, for a period of 10 to 15 days. Tlxe brood from tho division 
containing the queen is then removed and tho bees, together witlx tho 
queen, shaken into the other (queenless) division, the queen cells if 
any being first destroyed. Tho brood thus removed may later be 
returned to the colony in tho form of young bees in tho usual manner 
(p. 29). Even the destruction of tho sealed brood by inicapping it 
has boon advised as a means of swarm control. Tins gives a period of 
about 12 daj'S during which few or no j'oung bees emerge. 

These methods are illustrative of the principle employed in tlie 
various methods of control by manipulation, which may be classified 
under three general headings: (1) Taking the queen from tho liivc. 
(2) Taking the brood from tho hive. (3) Separating the queen and 
brood witliin the hive. 

The following methods of swarm control are given for tho purpose 
of illustrating the various types of control by manipulation. It is 
not to be understood that all the methods given arc equally adaptable 
to any locality or season, but it is hoped that, presented in tins way, 
the beekeeper may more readily see the principle underlying oacji plan 
as well as the basic principle underlying all the plans and thereby bo 
botter enabled to elaborate a system of control to meet Ids particular 
requirements. 

TAKING THE QUEEN PROM THE HIVE. 

The temporary removal of the queen from tho colony for tho 
roquircd time (p. 36) and the return of tho same quoon is a method 
wliich has been used in swarm control. Of course, no queeu cells 
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should bo permitted to develop in the meantime. Sueh eolonies may 
I>T»p«r« to swarm again, •speeinlly if tiie poriod of quoonlessnoBS is not 
more than 10 ^nsys. The met^iod is a valuable one, howcvsr, *n<l may 
be used at any tim« diiriijg ihm B««aon on coloni«B making prepara- 
tions to swarm. 

Dequeening in connection with reqneening. — Kequeening each colony 
with ft yoimg queen early in the season may greatly reduce the per- 
centage of eolonies that attempt to swarm but can not be relied upon 
(is a method of complete control since during a good and prolonged 
honey (low quite a numbor of such colonies prepare to swarm. It 
each colony is roquoened with n young queen at the beginning of the 
honey flow, after Jiaving heen gueenless Jbr 10 or 16 days, there will 
probably bo ver}^ little if an}'* swarming during an ordinary season. 
Tills method is not in general use among beekeepers, largely because 
of the difficulty in so timing the operation tJiat there will bo no loss. 
The following are illustrative of ths various adaptationaof rcquewiing 
in connection -vnih a period of no brood rearing. 

(1) Just previous to the honey flow and at about tho time tTiat 
heavy brood rearing is no longer desirable, remove the queen from each 
colony. (a) Eight or ten days later destroy all queen cells but ono and 
allow the colony to requeen itself, or (6) destroy aV. queen cells 8 or 10 
days after removing the queen, then attcr3to6 days supply each colony 
with a "ripe" queen cell (one in which the queen is ready to emerge), 
a virgin queen, or a young laying queen. It i ; u lually desirable that 
the interval of qucenlcssness be as short as possible without defeating 
its purpose. Some beekeepers give a young laying queen 10 days 
after removing the old ono, or a virgin or ripe cell considerably earlier, 
sometimes even at tho ^me the old qu«cn is removed, while others 
prefer a period of at least 14 days before giving either a laying or a 
vii^n qu«on. However, eolonies Avith virgin queens sometimes 
swarm even though no other queen colls or larvfc from wliich to rear 
a queen are present. Another objection to the use of queen cells or 
virgin queens f er this purpose is that some of the queens fail to emerge 
and somo virgin queens fail to mate, thus leaving the colony hopelessly 
quecnless. For these reasons, some prefer to have the young queens 
mate and begin to lay in "nviclci" (very small colonics) before intro- 
ducing ' them in tho strong colonics. This method may bo used for 
tho entire apiary at the beginning of the honey flow or it may be 
applied only to those colonies making preparations to swarm. 

(2) Use two hive bodies as a brood chamber before the honey flow, 
uniting if nocoesary to secur* Strong colonies. At the beginning of 
the honey flow divide each colony, leaving the lleld bees and most of 

I These young laying queenc may he Introduced Into the colony by the ordinary Indirect or caging 
uicthod (Farmera' llullctin No. 447, p. 44) or together with a comb ol brood and adhering bees (rom tho 
nucleus from which she was mated . 
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the brood on the oltl stand in ono liivo body, placing tho qucon, 
remaining broo<l, and enough boos to care for it in tlie other hive 
body which is set beside t]ie first. Tho supers are of course given to 
the qMeenlms c«lony on tho old stand, wKich after the proper interval 
of quoonl«esnQBe is allowed to requeen itself or is requeencd by tho 
beekceptr as in (1) above. The colony containing tho old qu»en may 
be used to strengthen the storing colony by slvifUng its position from 
one side of it to the other (p. 31), or used for incr»»8e. 

(3) Ten days before the honey flow is exp«cte<i to begin, put most 
of the brood into a single hivo body, on this a queen excluder, and over 
this a second liive body with a frame of brood and the queen, the other 
combs of this set being empty except perhaps a little brood and honey. 
Nine or ten days later remove tho upper story, supjily it with a bottom 
board, and place it eloso beside the original Iiive. Destroy queen cells 
- if any are present in the queenloss portion winch remains on the old 
stand, give a ripe queen cell, virgin queen, or a young laying queen, 
and put on the supers. The brood chamber containing the ©Id qu««m 
may be used to make increase or its flying bees may be united with 
the storing colony (p. 31). 

By any of these methods thero is a broak of 10 to 15 days in the 
continuity of brood emergence in tho brood chamber left on the old 
stand and tho colonies are requccned with young queens — each a 
strong factor in swarm control and when coiilbined should with rare 
oxceptiona result in no swarming. 

KEMtlVIHG Tlte SSOOO FROU TB£ HIVS. 

Since removing the brood brings about conditions quito similar ie 
that of natural swarming (p. 28), such a management of tbe colonies 
is practically identical with that of natural swarming. The use of the 
brood that is removed (p. 29), the question of what should be used in 
the brood chamber instead of the removed brood (p. 32), the contrac- 
tion of the brood chamber (p. 33), etc., have been discussed under 
natural swarming and need not bo repeated here. AVhile some of the 
plans using this principle may be applied to all the colonies in the 
apiary before swarming actually begins, the usual practice is to apply 
them only to such colonics as are making preparations to swarm. It 
should not be used on weak colomes, on colonies having a small i>er- 
centage of sealed and emerging brood tiid few young be^s, on colonies 
in wliich the queen is failing, or o%.Miy colonies during a very poor 
season. Under any of these condiMwis it is visually better to dis- 
courage swarming by destroying quo<!n cells (p. 27), by removing 
one or two frames of brood, or, if some control measure is finally 
necessary, by requeening such colonies after an interval of qucenless- 
, ness. On the other hand, for strong colonies having a high percent- 
age of scaled and emerging brood and a good queen the method 
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usually gives oxcollent results, sinco by its use the workers, queen, 
and supers are kept together during the flow. The following are some 
of the various plans employing this principle of swarm control: 

(1) Kind the queen and put the comb on which she is found to 
one aide, then shako the bees from most of the other combs into or in 
front of tlieir liive. As the conaibs of ferood »re retnoTsd p»t frmwa 
containing either narrow strips or full »heete -of f oundsition or eeaabu 
into the liive and replaee t(h*««ipmiB, Wh«i itumt of tlije sfeakwi be* 
are in the hive, place the queen ftTSoiig them. Put all the brood and 
the few bees remaining tliereon into another luve close beside the 
shaken colony (fig. 17). Enough bees should be left on the combs of 
brood to care for it; usually two combs are not shaken at all, but 
placed in the other hive with all the adharing bees. For furthw 
disposition of the brood see page 29. 

(2) In order to avoid the trouWe of lixsdm *he queen, the above 
plan may be varied by shaking and brushing aU the bees from the 
combs so as to be sure that the queen is among them. In this case 
Uie brood may be utilized by one of the following plans: (a) Use 
it to build up weaker colonies (p. SI) of '(^)' pll(ie@ 4t iai, a liive body 
»v«r a qu«<3n ex<;Iu^r on top o( the forced swarm or some colony net 
)»aing used for comb-honey production that can spare enough bees 
*o care for it. In a short time bees will pass tlirough the excluder 
and cover the brood, after which the hive body containing it is 
removed, supplied with a cover and bottom board, and placed at one 
side of the forced swarm so that the emerging bees may later be 
added to the swarm. Or (c) after the shaking is complete, remove 
the forced swarm and put the hive body containing the brood tem- 
porarily back on the original stand to induce field bees to enter it. 
Then in the evening set it aside and restore the swarm to its position 
®n th« old stand. These field bees wUl be able to prevent tfea brood 
being cMled during the night but in returaiHg from the fields the 
next day wiH enter tlte hiv« on the old staad. In the meantime 
enough young bees will have emerged to care for the brood. 

(3) Removing all the brood and substituting frames containing 
narrow strips or fuU sheets of foundation sometimes results in the 
colony swarming out the next day. This may be avoided by remov- 
ing the brood in two installments with an interval of a few days 
between the two operations. When the brood is not aU removed, 
full shoots of foundation or empty combs should be used or an 
excessive amount of drone comb will be built. 

With sectional hives, standHhe brood chamber on end, smoko the 
bees out of the lower section, and remove it. Destroy queen cells in 
the upper hive section. These will almost universally be found pro- 
jecting into t9ie space between the two sections of the brood chamber. 
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Substitute a new hivo section ooritiiining empty comhs or foundation 
foi- the removed section. After a few daj^s remove tlie supers, 
smoke the bees out of tlie upper section, remove it, and add it to the 
section that was removed before, wMch at tho time of its removal 
was given the usual position heside the colony (fig. 17). 

(4) Use two hive bodies m * brood chamber throughout the year 
except during the honey flow. Have both as well filled with brood 
as possible previous Ho the Saw. About 10 days before the honey 
ilow is expected to hegin, insert a queen-excluding honey hoard 
(fig. 2) between the two liive bodies. The queen is now confined to 
a single one of the hive hodies. After 10 days transfer the 
queen ' to the other liive body placed on the old stand and put on 
the supers. Remove the hive body in which the queen has been 
confined to ono sido of tho colony on the old stand and supply it \vith 
a ripe queen cell (in a protector) or a virgin queen. When the young 
queen begins to lay, exchange places with the two liive bodies bo 
that the one containing the young queen now becomes tlie storing 
colony, giving it the supers and field bees. Shift the hive containing 
tke old queen froaa one aide to the other of the colony ©n th^ aid 
stand about once a "^eelc, so that the entire flying force of hoth are 
at work in the hive with the supers (p. 31). At the close of the honey 
flow the old queen may be killed unless she is especially valuable and 
the two divisions may be reunited. The period of 10 days during 
wMch no eggs are laid in the hivo body used by tho storing colony at 
the beginning of the honey flow should delay swarming at least until 
the young queen begins to lay. When the other liivo body with the 
young queen is substituted, it has had a similar period of no egg laying 
in addition to having a young laying queen, making a doeir^ile 
combination. 

Mechanical devices. — A number of mechanical devices have boon 
descrihcd for shifting bees from ono brood chamber to another. These 
permit the hees to leave the hive when going to the fields and are so 
arranged that the returning bees are led to enter the new hiwod 
chamber. This is accomplished by means of switches in the bottom 
board or by a chute or tube so attached that the entrance to the 
old brood chamber is closed, allowing exit only through the tube 
which opens near tlie entrance of the new brood chamber. In either 
case the hives are so arranged that the bees returning from the field 
readily enter the new hrood chamber. The queen is found and 
together with a comh of hrood and adhering bees is put into the 
new brood chamber, and the supers are transferred from the eld to 

» It Is not neceasary to find the qaeen, since the presence of unsealed brood Indicates In which hive body 
she is confined. She may be transferred to the other hive body by shaking ail the bees from the combs 
she is known to occupy In with the bees of the other hive body. In this case some bene are returned to 
the shaken combs (p. 38) before this brood is set Bslde, to prevent its being chilled. 
DOB 
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tho now brood chamhcr. The young bees as they loam to fly are 
added to tho swarm by tho samo devieo. Otherwise tiio manipula- 
tion is tho same as the other methods deseiibed. 

SE!PARAT1NG TH» QU^SN AND KftOOD WITHIN THB HIVE. 

Tn some swarm-control motlioda neither the queen nor tlio hrood 
is removed from the hivo, but these are temporarily separated within 
tho hive. Those methods aro ordinarily used only on eolouies 
making preparations to swarm and are practieally equivalent to the 
dequocning plan. Tho following methods make use of tliis prineiple 
of swarm eontrol : 

(1) Tho queen may bo placed in a wire-cloth cage witbin the hivo 
or may bo confined to ft small comb surfaeo witiiin tho brood 
chamber by means of queen-excluding zinc. Ko queen cells are per- 
mitted to mature, and Uie queen isliberatesl »ftw M) to 15 days. 

(2) The queen together witfe a ctomb contrftining a small ainotmt of 
brood is placed in a lower hive body contai^ing^no other fratooe«' 
combs. After destroying all queen calls th* brood is plaead in A' 
second hivo body, tho two hivo bodies being separated by a queen- 
excluding honey board and tho supers adjusted above the brood 
aa before. Tho queen, being separated from tbo brood by means of 
tho excluder, lays few eggs in tho comb on which she is confined 
during this period of separation. After a week or 10 days the queen 
cells are again destroyod, and tho brood and queon are put back into 
a single hivo body as before. This method gives results quite similar 
to tho dequeening method (p. 35). 

If every season were alike in a given locality the beekeeper could 
work out a manipulation to bo applied to each colony just beforo or 
at tho beginning of the honey flow, which would result in practically 
no swarming. Tho wido variation in tho seasons, however, renders 
it next to impossible to adopt a swarm-control measuro that will 
prove most profitable every year. Tho means of control adopted 
must be such as to favor the domination of tho storing instinct. 
I'robably tho plan of making weekly ^nsits is the most widely used 
system of swarm eontrol by manipulation. Wlien a colony is found 
preparing to swarm, the brood is removed if conditions aro such as 
to justify doing so (p. 37). Otliens'iso the removal of the queen is 
resorted to. 

With any of these methods of eontrol the colony may rapidly 
restore former conditions, and even though it has been diverted from 
swarming may later again preparo to swarm and reqtiiro a second 
manipulation. Generally speaking, when tho honey flow is short, 
less radical measures are required. Colonies that have been supplied 
with young queens after a period of qucenleaeneae have one factor 
cos 
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(tho queen) elianged "witli at least some degree of permanencj'. C^olo- 
nies that havo been eompellcd to eoiistruct a new set of brood coinba 
from naiTOW strips of foundation have themost radieal ehangcof condi- 
tions «.s to brood rimiTng. Kitlier of those elianges alone is usually 
sufficient to insure no further preparations to swarm. 

Manipulation of the Supers. 

Proper manipulation of the coinb-honej' supei-s is not only a strong 
factoi- in the pr«T«ntioii of swarming but ia also a stimulus to storing. 
The amount of i-oom tho coloniee sluJtild have in the suri)lus apart- 
ment varies so much that iAi>e ordinary standard sui>cr is sinij^ly a unit 
in a large and flexible sui-plus apartment. If enough auiplus room 
is given at tho beginning of tho season for (ho storage of the entire 
crop of honey, the S2>aee so given is too great for best results at tho 
beginning of the honey flow, and little of it is needed at all i£ tho 
season is poor. If, on tho other hand, a single super is given and uo 
other added until the first is completed, the roonx in the smphis apart- 
ment decreases from tho time tho super is given until the combs are 
completely drawn out, when tluvro is little space loft between the 
combs, tho bees being practically crowded out. Thus wliila the popu- 
lation of the eolony is increasing their raom is being dimiuisliflitl — a 
condition highly conducive to swarming and less energetic work. 
After til* sujier is filled, it is some tiino before the honey is rii)ened 
and scaled, ready to be removed. During this intoi-val, if no other 
supers are given, there is no place for storage of the incoming nectar, 
and the comb builders must remain idle or waste their wax in build- 
ing burr and brace combs. To avoid loss in this way, empty supci-s 
are added as they aro needed, and tho comb builders move from one 
super to another as thoir work in each is completed. The surpUis 
apartment, whether consisting of a. singl* snpor or several sup«rs, 
should at all times contain some space for tli« comb buildei-s. 

If the hon«y-flO(* is Iwavy «nd promises to continue, it i« doeirrtJ* 
to furnish not onfj' sufficient room but to induco tho bees iSB bcgiM 
work in as many sections as possible, giving large comb surface for 
the storage and evaporation of the thin necttrr, fe-lius in a meetsui-o 
approximatmg extracted honey conditions. 

Thoro is a danger, however, that if the bees aro induced to extend 
their work througli too many supers, the sections when completed 
will be less well filled and therefore lighter in weight. Also, if the 
honey flow should not continue as expected a rapid expansion of tho 
surplus apartment results in a large iT»imbei* of unfinished, sceiions. 

The rapidity of the expansion of "Work in the supe*s may to some 
extent bo regulated by tUo, position of e«.ch newly «dd»d super. 1| 
a rapid expansion is de»i#«He, tins empty sujior is placed b(Jow tto 
cos 
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supers already on the hive, wliile if it seems best to crowd the bees 
Bimaowha* the empty super is placed tb<ne already on tkwi 

irive. WW*» the empty super is placed •feove the partly fiMAedl 
o#ie», th& bew ^ bc|^iik wo«'k theroiii unless they need the r&&mt^ 
Tliia practice is timHy s 4«^ab)e daring a slow honey flow or to^mr^i 
the close of any honey flow, but when nectar is coming in mp- 
idly does not result in a rapid expansion of comb building sufficient to 
avoid a more or loss crowded condition, which in turn causes a loss 
of honey and increases the probabiUty of swarming. If each super 
is supplied with one or two extracting combs (p. 16), this disadvan- 
tage of the practice of placing the empty super on top largely disap- 
pears, since the extracting combs are immediately available for the 
storage of nectar. 

Wlien the empty supers are placed under the partly filled ones, 
work in them is commenced premptly, but this may be a* the expens«. 
of the nearly completed sections, which by this plan are movecf 
farther from the breod ch«mber ms each ampty saper is added. In 
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the case o{ the super in which the honey is being sealed this distance 
is an advantage in so far as the whiteness of the cappings is con- 
cerned, but it may retard the completion of the work. An arrange- 
jiiont of the supers that t« s««»e. extent av»idi6 thi* difficulty is as 
foHows: Except toTwird the close ©f the season, place each newly 
»4ded SHper Hext te the brood cfcamber and kee'p the one nearest 
eompletios jast afeove it with aM others arranged above these two, 
the one in which least progress has been made being on top (fig. 19). 
Thus super No. 1 is raised up and No. 2 placed beneath it. When 
No. 3 is given, it is placed next to the brood chamber, while above 
it is No. 1 with No. 2 on top. If No. 4 is given, it is placed next to 
the brood chamber with Nos. 1, 2, and 3 in order above it. By this 
arrangement, if conditions justify doing so, strong colonies may be 
induced to expand their surplus apartment with great rapidity, 
gince sa noma ma th» iemmAM,i»m im. we» dfcawa ia eaiefe »ewiy iuMei 
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super it may bo transposed to the top and an empty one put in its 
place. Such rapid expansion of work in tlie supers sliould not be 
attempted, however, except during a lieavy lioncy flow. 

If early in the honey flow the bees are storing rapidly, strong colo- 
nies should be give^i a second super as soon as work has been fairly 
begun iu the ifijst. Colonies of medium str»ijgth may of course b© 
allowed to do considerable work in tho first sup»r before the second 
is given, wliil» a weak colony may have sufficient room for comb 
building until tho first super is almost completed. The first super 
should contain some empty comb whon given to the colony, and each 
succef ding super should bo given iu advance of the time when the 
boes would be in any way crowded without it. At no time should 
all the sections be reniovod and new supers containing only founda- 
tion be given, but the surplus apartment should contain sections 
in all tho various stages of development. In this way there is no 
break in the work in the supers, and tho critical periods, so far as 
the super room boars upon the problems of swarming and energe*4c 
work, aro largely oliniinlited. 

During tho latter part of the honey flow the roasona for further 
expansion of tho surplus apartment in excess of the immediate 
needs of the colonies (p. 41) no longor exist. At tho beginning of a 
good honey flow tho maximum of new work consistent with well- 
filled soctions is desirable, whUe toward the close of the flow the bee- 
keeper desiros the minimum of new work consistent with sufficient 
room. The precise period when further expansion of the surplus 
apartment is no longer desirable and a concentration of tho work 
already begun should take place is 8otne*iil&s '<BfHcult to determine, 
and to do so require* a thorough knowlodge of tlio locality and good 
judgment on the part? of the beekeeper. 

It is usually desirable to remove the honey as soon after it is 
finished as can well be done. If it is left on the hives too long after 
it is finished, it is likely to becomo discolored or "travel stained," 
while if it is taken off too soon some of tho sec tions are not completed. 
It is desirable that the honey be removed by entire supers instead 
of by individual sections, therefore conditions should be made as 
favorable as possible for the completion of all the sections in a super 
without the more advoncod ones becoming "travel stained." Tlie 
bees are more inclined to stain the white surface of tlio combs toward 
the close of the honey flow or during very slow flows. Trouble from 
this sourco is at such time intensified because of the uneven progress 
of work in the different sections, the moro advanced sections there- 
fore being sealed some time bofore the super is sufficiently advanced 
to justify its removal. Angtlw foJ'm, pf discoloration is brought 
about hy tho honey being «ji^^|s!v^s|»*€;p^»«#tS ^ *"<i 
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brood combs, in which case some of the darker wax from tho old 
combs is sometimes apparently used for capping tho honey. 

During a good honoy flow all oxcept tho last supers may bo left 
upon tho hivos until all or nearly all of tho sections of honey aro 
sealed, sinco (1) there is littlo trouble from "travel stain" wlien 
work is progressing rapidly, (2) all the sections in tho super are ready 
to be scaled at about tho same time, and (3) when there aro several 
supars on each liive the one in which tho Itoncy is being sealed is at 
least ono super remold from th-o brood combs. 

Toward tlio close of the hoaey flow all supers having most of their 
sections finished should be removed arid the secSons sorted. The 
unfinished sections should bo graded according to tho degree of com- 
pletion, the various grades placed in supers and given to such colonies 
as are most likely to finish them. Every effort should bo made at 
this time to contract the surplus apartment, concentrating tho work 
upon the sections nearest completion. All supers in wliich work has 
not yet been started sliould be removed and as soon as possible tho 
surplus apartment of each colony should be reduced to one super. 
Though little room is necessary during tho close of the honey flow, 
there should always be some room for the storage of new nectar 
until it is ripened. For such conditions extracting combs aro valuable, 
sinoe, instead of giving the last comb-honoy super in which little 
work would be done, a sot of extracting combs may be placed over 
tho sections to afford room for the incoming nectar and comb surface 
for its ripening. 

CARING FOR THE CROP. 

Remeving the Honey from the Hives. 

If tho honoy flow is of considerable duration tho major portion of 
tho crop is removed before the flow ceases. At this time tho removal 
of the finished supers is comparatively easy because tiio bees can 
readily be driven from them and also because the operator is not 
hindered in hia work by robbing bees. At tho close of the honey 
flow all tho supers remaining upon tho hives should be removed 
promptly, since to leave them on would result not only in some of the 
lioney being carried doAvn into tho brood chamber but also in badly 
propolizod sections. After tho honey flow has ceased, groat care 
should bo exorcised to keep bees from robbing. Tho use of beo- 
cacapes (fig. 12) greatly facilitates the removal of tho honoy at any 
time, but tlieir use is especially desirable in removing tho honey 
remaining on tho hives at the close of the honey flow. By tlieir use 
tlio honoy may bo removed and stored in the honoy house with 
littlo disturbance or excitement among the bees. The supers of 
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honey should of course bo taken direclly to tJie honey house or kept 
well covered ' from robbers. 

Before finally storing the supers of honey in the honoy room those 
that are but partly filled may have their sections removed and 
sorted. The imfiuished sections that can not be disposed of at a 
profit locally are usually ])ut back into supers and the honey they con- 
tain is fed to the bees. This feeding is dono by simply exposing the 
supers where the flying bees can have access to thorn. If there are 
few supei-s comjJared with the number of colonies they should be 
placed in piles and only a small entrance allowed, since if froo access 
were givsn to a large number of bees they would tear tlie combs to 
jiieces. Whoii the bees have finished removing tiie honoy from these 
unfinished seotions fcho latter may be stored for future use as "bait" 
sections. 

Care of Comb Honey. 

In the honey room tho supers of honoy should be placed in piles 
in such a manner as to allow a fr«e circulation of air between thorn. 
This may bo done by "sticking tlicm up" as lumber is piled to diy 
or by placing alternate supers crosswise. The air in the honoy room 
should be kopt as dry as possible. This is usually accomplished by 
means of a high temperature, the honey room being located on the 
sunny side of tho building or directly under the roof. The windows 
should be opened only during dry weatlier. Ventilation of the honey 
room is of no value except when the air that is admitted contains 
lees moisture than that alroady presents Otiiorwise veiilslation may 
be a positive dotriment. If « protracted period of miny or damp 
weather shoiild occur while the honey is in t?hia storage it may be 
necessary to use artificial hoat to dry the air in the honey room. 
Any groat variation in temperature should bo avoided, since it may 
cftuse a condensation of moisture on the surface of the cappings whic>li 
will be absorbed by the honey. 

Some beekeepers find it necessary to fumigato comb honey to 
prevent damage by the larvffi of the wax moth. For this purpose 
sulphur fumes or bisulphid of carbon may be used. If bisulphid of 
carbon is used, great care should be taken not to bring it near a flame, 
as it is highly inflammable. 

Scraping Propolis from Sections. 

Before being packed for market the sections of honey should be 
removed from the supers and the wood scraped free of propolis. A 

^ Honey from out^apiarics .should bo loaded for transportation In such a manner that the hoes can not 
get at It, then before the horse Is pitched to tbe wogOB the load of hon«y should be drawn by hand some 
distance from the apiary if the slope of the grO(fl^^«lj)«»ife4oiWE?o^ .^^ thl« hot possible the horse may 
be attached by means of a long rope and tl]« load drawn to a safe dfetance before tbe horse Is hit<^d to 
the wagon. 
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convenient bench sliould be provided for this work, with a large 
shallow box or tray to catch the propolis as it is scrajwd from the 
aections. This work is usually done by hand, though a few producers 
have designed and eBr« using machiaeB fer iM» f\xpmm. 

Grading Comb Honey. 

The importance of properly grading and packing comb honey does 
not seem to be well understood by tlie average beekeeper. Some 
extensive buyers of comb honey find it profitable to regrade and 
repack practically all the comb honey feliey receive before sending it 
out to their trade. The producer of this honey of course bears this 
extra expense by receiving a lower price for his honey. The l*ek 
uniformity of grading is to some extent a result of dMFetences oS- 
opinion as to what should be the standard for the various grades. 
Grading rules have been of material aid toward greater uniformity, 
but various producers may use the same set of grading rules with very 
diiloront results. It would be well if a single set of rules were in 
use, since honey from various localities may be sent to the same 
market. The grading rules in most common use are given in Farm- 
ers' Bulletin 447, page 39. 

After scraping the propolis from the wood, each section of honey 
may be placed in a pile with others of its grade. Some put the sec- 
tions directly into the- shipping cases aa fast as they are scraped, but 
batter grading can be done if each grade is put in a separate pile and 
the final grading all done by one person. By thus having a large 
muivber of sections in each grade from which to select there is greater 
opportunity for making the sections of honey in each case more 
nearly uniform as to weight and the various shades of finish. Such 
uiuformity is especially desirable from the standpoint of the retailer. 
Sections containing only a few colls of pollen should be placed in a lower 
grade or sold as culls, while those containing a considerable amount 
of pollen should not be marketed in the form of comb honey. An 
excessive amount of pollen in the sections is usually caused by the 
ime at very shallow brood eombs, extrotue eo»traction of the broed 
ch«¥»ber, or hiving swarms on narrow strips of foundation in the 
brood frames with partly drawn comb in the sections (p. 32). 

Packages for Comb Honey. 

Comb honey is usually packed in cases holding 24 sections (fig. 
2©). Other siaee are sometimes used to meet special market require- 
ments. The markets have become accustomed to cases with glass 
fronts, by Bft#a»» of wliiek the coateats are displayed to advantage. 
Hewovor, in looping with pi-eeent pri*o*>«e ia eth^ package ge»dB, 
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considerable comb honey is now placed on the market having each 
section inclosed in a carton. This practice, while losing the itdvan- 
tago of displaying the honey, has a decided advantag* in insuring 
security from dust and insects while in the mai-kets as well as greater 
safety tcfthc fragile comb 
■when the package is 
finally delivered to the 
consumer. 

Marketing, 

Many beekeepers are 
able to dispose of their 
entire output of honey in 
their local markets^ some- 
times creating quite a de- 
mand for their product by 
advertising and demon- 
strating. Comb honey that is to h« sent to a dis^tant market should 
be shipped b^oro cold w«ather, since the combs b#eom« extremely 
fragile when cold. Small lots should b* crated in "carriers" holding 
several cases to prevent breakage by rough handling of individual 
(Wises, while in laa^ifrr shipments the cases are simply packed in the 
car in such a manner that the individual cases can not be thrown 
al>out by the movement of the car. 
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